[1] ''High-ozone days,'' defined as days featuring ozone concentrations in excess of 80 ppbv for at least 2 hours over broad geographical regions, were identified for the years 1997 to 2000. The 103 days so obtained were classified into key synoptic-scale types prevailing over the eastern Mediterranean. Analyses of the temporal behavior of ozone mixing ratios during the high-ozone days show that the peak values are more frequent during the transitional (spring and autumn) seasons (65% of 103 days) than during the summer season (35%). These transition season episodes are associated with hot and dry air masses originating east of Israel, where ozone precursor emissions are negligible, indicating that high ozone levels are more dependent on air mass characteristics than on upwind precursor emissions. A comparison of the spatial distribution of background concentrations (defined as those measured at 0600 LST) for ''high-ozone days'' and for unstable winter days revealed little spatial variation for the winter cases, whereas a significant and consistent spatial variation existed for the high-ozone cases regardless of circulation type. This finding suggests that ozone background concentrations are more affected by seasonal variation than by spatial variation. In addition, distinctive patterns of diurnal variations were found to be related to synoptic-scale circulation type and geographical region.
Introduction
[2] Surface ozone is a secondary pollutant formed in the atmosphere by complex reactions between nitrogen oxides (NO x ) and non-methane hydrocarbons. Besides its reduction in yield of agricultural crops in the U.S. [Hewitt et al., 1990] and decline of some forests in Europe [Skarby and Sellden, 1984] elevated concentrations of ozone impair human health by irritating the respiratory system [Horstman et al., 1989; Lippman, 1989; Tilton, 1989] . Moreover, tropospheric ozone alters the radiation budget of the atmosphere by acting as a greenhouse gas [Chalita et al., 1996] . Until about a decade ago, ozone was considered an urban pollutant, however in recent years this secondary pollutant has been recognized as affecting not only urban, but also rural areas. Saylor et al. [1998] found, for example, that about 30 to 50% of rural sites in the eastern United States violated the EPA new standard for ozone (8-h average of 0.08 ppm) during 1993-1995. Beside this above-mentioned regionwide problem, temporal ozone variability is governed by several formation mechanisms (i.e., transport, transformation, recirculation and fumigation) of different atmospheric scales: continental, regional and mesoscale [Hidy, 2000] . Several studies identified the responsible atmospheric processes leading to ozone formation in Israel. Aircraft measurements performed some 70-km west of and parallel to the Israeli coastline as well as model simulations studying pollutants transport from South Europe towards North Africa have shown that the eastern Mediterranean region can be affected by primary and secondary pollutants originating from distant upwind sources. These polluted air masses are transported eastward toward Israel contributing to the ambient concentrations measured along the coast [Wanger et al., 2000; Kallos et al., 1999] . On a shorter range, transport of ozone from the coastal urban area inland was suggested by Steinberger [1980] as one of the mechanism leading to the high ozone levels often measured during the summer in the Judean Hills around Jerusalem. Furthermore, transformation of ozone precursors within the plume, during its travel from the coast inland under intense solar radiation, was demonstrated by Luria et al. [1984] and confirmed by Lifshitz et al. [1988] . Local photochemical generation in a recirculated air mass that contained elevated concentration of ozone precursors was also shown to make a substantial contribution to elevated ozone levels onshore [Alper-Siman Tov et al., 1997] . Another mechanism thought to contribute to inland surface ozone in Israel is due to an interaction of the enriched ozone layer existing aloft with the top of the convective boundary layer in the early afternoon of warm summer days, leading to a downward mixing (fumigation) of the ozone cloud toward the ground. Dayan and Koch [1996] suggested that this mechanism contribute to the elevated concentrations observed in the summer on the slopes of the Judean Hills.
[3] Few recent studies performed for the northeastern United States have demonstrated that mesoscale circulation systems are the leading agents for build-up of elevated ozone concentrations [Gaza, 1998; Zhang et al., 1998; Seaman and Michelson, 2000] . However, as Peleg et al. [1997] have shown for the eastern Mediterranean region, the important role of regional mesoscale structures and their influence on transport of ozone leading to exceedance events are not detached from the larger-scale (usually synoptic) flow. Ozone exceedance events are, therefore, an outcome of the interaction of multiple meteorological scales. Based on this argument, ozone episodes have been investigated through a climatological and more holistic approach by utilization of classification schemes in which ozone exceedance events are stratified into a number of characteristic synoptic categories. Each of these categories represents a synoptic circulation pattern dictating the type of air mass. This climatological approach yielded numerous studies that examined these ''episode aggregates'' along their transport pattern and their induced spatial distribution [Mukammal et al., 1982; Vukovich and Fishman, 1986; St. John and Chameides, 1997] . As time evolved, synoptic climatology was revealed as an efficient tool to explain the relationships between atmospheric circulation categories and environmental variables such as air pollutants in general and specifically secondary pollutants (e.g., ozone) [Wolf and Lioy, 1980; Heidorn and Yap, 1986; Comrie and Yarnal, 1992; Mc Kendry, 1994; Pryor et al., 1995; Schwarzhoff and Reid, 2000] . The satisfactory results of these circulation-ozone studies are due to the fitting of the spatiotemporal distribution of this secondary pollutant to the spatio-temporal distribution of barometric systems in the synoptic-scale. This compatibility leads to distinctive seasonal and diurnal variations in ambient ozone concentrations obtained for the particular modes of atmospheric circulation. Similar synoptic climatology studies analyzing the associations between atmospheric circulation and the surface environment have been performed in Israel [Dayan, 1986; Koch and Dayan, 1992; Dayan and Graber, 1981; Paran et al., 1978; Kahana et al., 2001] .
[4] Since much of the ozone found in the troposphere is largely controlled by photochemical production and since this process is at its maximal rate in the summer at noontime, its normal to observe a most apparent higher frequency of high-ozone days during this season. Indeed, the summer seasonal behavior of high tropospheric ozone concentration is well documented as observed over North America [Lin et al., 2001] , Europe [Collins et al., 2000; Hov et al., 1997] and some Mediterranean countries [Varotsos et al., 2001] . However, the spring maximum in the ozone seasonal cycle is much less understood and thought to be attributed mainly to stratosphere-troposphere exchange, most apparent over remote sites [Solberg et al., 1997] , and photochemistry production and destruction within the troposphere [Monks, 2000] . Besides this unresolved problem it is clear that its formation is correlated with solar radiation, air temperature, relative humidity, wind speed and direction and presence of low clouds [Olszyna et al., 1997; Seinfeld and Pandis, 1998; Kassomenos et al., 1995] , all of which are determined by synoptic weather patterns.
[5] The aim of this study is to examine the spatiotemporal behavior of episodes of elevated surface ozone concentrations with respect to the synoptic flow pattern and the complex terrain in the Mediterranean. Database processing of ozone concentration values to identify regionally high-ozone days, classification of synoptic-scale circulation and their associated weather types, and description of the methodology developed to obtain daily maximum ozone maps is provided in section 2. The results describing the seasonal and spatial distribution as derived from the ''episode aggregates'' of surface ozone concentrations for each synoptic type and its typical diurnal variation at selected sites over Israel are presented in section 3. The essential findings and conclusions of this study are summarized in section 4.
Data and Methods
[6] Synoptic climatology studies analyzing the relationships between synoptic-scale circulation patterns and surface environment might be treated by one of the two following basic approaches: circulation-to-environment or environment-to-circulation [Yarnal, 1993] . This study uses the later in which first an identification of high-ozone days is conducted and then a determination of the associated synoptic weather patterns is performed. In order to identify days characterized by elevated tropospheric ozone over Israel, a database of 30-min ozone concentration values recorded continuously by a total number of 24 sites covering a 3-yr period (1997 -1999) was constructed. These data were obtained from the National Air Quality Monitoring Center of the Ministry of Environment of Israel, several Associations of Towns for Environmental Protection and the Israel Electric Corporation (Figure 1 and Table 1 ).
Definition of a ''High-Ozone Day''
[7] A ''high-ozone day'' is here defined as the simultaneous occurrence of at least 4 consecutive 30-min average concentrations of ozone exceeding 80 ppbv, (2/3 of the Israeli Air Quality Standard), at two or more of the 24 sites, of different airsheds. This last requirement for exceedances recorded at different airsheds rather then individual monitoring sites is in order to minimize a bias caused by the uneven distribution of sites over the whole country. Screening the 3-yr database revealed that these criteria were met for about 10% of the time yielding 103 high-ozone days. The daily maximum 30-min concentrations were preferred for the analysis over the daily mean 30-min concentrations because of its immediate relevance to the Israeli Ambient Air Quality Standard for ozone. Moreover, studies have shown a more damaging impact to human and agricultural crops exposure to short periods of high ozone rather than long-term expo-sures to lower concentrations for equivalent doses [Lefohn and Runeckles, 1987 ; Environmental Protection Agency (EPA), 1986].
Classification of Synoptic-Scale Circulation
[8] The second phase assigns each of the 103 high-ozone days to one of the key synoptic-scale circulation patterns prevailing over the eastern Mediterranean region as determined previously by Dayan [1986] . Daily surface weather maps for these 103 days were, therefore, extracted from the NCEP/NCAR Reanalysis Project at CDC [Kalnay et al., 1996] and subjectively classified into one of these synoptic types. Composite means of the sea level pressure charts were produced from each group consisting of high-ozone dates sharing the same synoptic type. The three major synoptic weather types associated with most frequent ozone exceedances are shown ( Figure 2 ) and described as follows:
1. The first is the Red Sea trough (RST) (29%), a situation attributed mainly to intrusions of a low-pressure trough, in shallow atmospheric layers, extending from Sudan toward the Middle East with a north-south oriented axis lying over Israel. This synoptic system is a dominant feature regarded as an extension of the African Monsoon which occurs mainly during the fall. This mode brings to the region regimes of light winds transporting hot and dry air from eastern origins.
2. The second is a weak pressure gradient due to anticyclonic conditions (AC) (25%). A high-pressure ridge that extends from northeast Turkey towards northeastern Africa develops into a closed high-pressure system and moves eastward to Israel. This pronounced anticyclone occurring mainly during the spring is often accompanied by an upper-air ridge and leads usually to stagnation caused by the very weak pressure gradient formed over Israel. 3. The third is the shallow Persian trough (SPT) (20%). This synoptic pattern is typical for the summer whenever the extensive North-African upper-air subtropic anticyclone advances to the region leading to subsidence and stabilization of the atmosphere. These conditions are characterized by a subsiding dynamic inversion and accordingly a shallow mixed layer. Due to the weak pressure gradient the winds are usually quite feeble at most of the atmospheric profile. These weak winds blowing within the limited mixed layer result in poor ventilation conditions and rather elevated concentration of airborne pollutants. These spells end usually as a result of the gradual deepening of the shallow trough which inflates the marine turbulent boundary layer.
[9] The other weather types associated with high-ozone days and their respective frequencies were: Turkish high (8%), Persian trough (7%), Col (4%), Egyptian low (4%), a western axis RST (1%) and undefined (2%).
Composite Ozone Maps
[10] The spatial distribution of ozone concentrations over Israel as measured by the 24 monitoring sites is displayed by producing composite ozone maps. For this purpose, a grid covering the region of interest extending between 31°-33°N and 34°36 0 -35°30 0 E covering most of the country was chosen. A kriging interpolation was used to calculate ozone concentrations at each grid point using all 24 actual measurements as input and linear drift option to compensate for regions with scarce measurements. These maps were prepared for each synoptic category and describe the typical spatial variation of ozone over Israel as derived from the mean noontime 30-min concentrations for each group of high-ozone days belonging to a certain synoptic type. Due to the uneven distribution of monitoring stations over the region, these maps should be regarded as describing the main features of ozone distribution only.
Results and Discussion
[11] Ozone, as a secondary pollutant, has a wide temporal variability spanning from few hours to few months, governed by atmospheric processes of several scales. These processes can be on a seasonal basis (few months) induced by variation of solar radiation intensity, on a synoptic basis (few days) as caused by changes in the location and evolution of synoptic systems, or even on a local basis (few hours) as an outcome of traffic emission patterns leading to titration of fresh NO and favorite local meteorological conditions (i.e., nocturnal inversion, atmospheric decoupling and suppression of vertical mixing).
Seasonal Distribution of High-Ozone Days
[12] In Israel, a spring maximum in ozone is observed followed by an autumn second maximum (Figure 3 ) due to strong solar radiation characterizing the Eastern Mediterranean and advection of warm and dry air from southern and eastern origins. These conditions prevail for the first two major above mentioned synoptic weather types (i.e., RST and AC) as opposed to the summer season. The summer being characterized by rather cool and humid marine onshore flow generating low clouds within the confined mixed layer and leading to overcastted sky featuring the coast. Indeed, the long term mean frequency of low clouds coverage for summer months as compared to spring months are 63% and 40% respectively [Israel Meteorological Service (IMS ), 2002]. These spring-autumn spells of high concentrations are more frequent than the summer ones (65% of high-ozone days were recorded during Mar -May and Oct vs. 35% during Jun -Sep) and characterized by a wider spatial distribution, as evident from the number of airsheds recording concurrently such elevated ozone concentration (Figure 3b) . Furthermore, ozone seasonality is more pronounced at inland sites (e.g., Jerusalem) than at coastal sites (e.g., Ashkelon) (Figures 4a and 4b) . The apparent seasonality in the inland site is manifested by an abrupt rise in daily maximal concentrations observed from March to May in Jerusalem and by higher levels for the whole summer (14-d running averages mixing ratios of about 70-80 and about 50-60 ppbv for Jerusalem and Ashkelon, respectively). The significant rise observed in Jerusalem between March and May is attributed to the dramatic change in air mass in the eve of summer as demonstrated by an increase in the maximum daily average temperature and decrease of relative humidity of 11°C and 20% respectively between these two months as measured for 1964 -1979 [IMS, 1983 . Along the shore the differences between these months are much more attenuated (i.e., 6°C and about the same relative humidity) for the same period.
Synoptic Patterns and Their Relationship to High Ozone Concentrations
[13] Before analyzing the spatial distribution of ozone for each weather pattern, this study investigates the relationship between these synoptic types and high-ozone days over Israel in order to identify those patterns correlated with higher ozone levels. The classification of the 103 high-ozone days along the synoptic configurations existing over the Eastern Mediterranean revealed that about three quarters of all the high-ozone days in Israel fall into one of the three synoptic categories, as defined by Dayan et al. [1988] based on 5 years of measurements. The frequency of the high-ozone days in the different categories is presented in Table 2a , along with the annual frequency of these categories. Table 2b shows that RST, the most frequent synoptic type (29%), is associated to the driest air mass influencing the region. The second and third most frequent high-ozone days belong to the AC (25%) and the SPT (20%). The first two types occur mainly during the spring and fall and are both characterized by light easterly winds, advecting warm and dry air (dew point temperature of about 15°C) from continental origins as measured over central Israel. The third synoptic type is exclusive to the summer season and is subjected to an onshore, weak and moist westerly flow, originating over the Mediterranean. This air mass consequently features a smaller departure between dry (29.6°C) and dew point temperatures (18.7°C) (Table 2b ).
Spatial Distribution of Ozone for Each Synoptic Type
[14] Spatial variation of ozone concentrations during each weather pattern is important in order to assess the radius of representativeness of a monitoring station in its immediate neighborhood [Mulholland et al., 1998 ]. Moreover, the spatial variation is necessary in order to formulate pollution abatement strategies for regions specifically affected by certain synoptic weather patterns. The spatial distribution of ozone concentrations over Israel as derived from the mean noontime 30-min concentrations reveals a predominant regional pattern under westerly flow in which a trend of increasing ozone levels is observed with increasing inland distance. The coastal sites (Tel-Aviv and Yavne) have the lowest ozone levels, followed by inland sites some 20 km offshore (i.e., Karmey-Yosef and Kyriat-Gat) and the mountainous sites of Ariel and Jerusalem (situated in the Judean Hills) having the highest levels. A resembling pattern was observed previously by Peleg et al. [1994] for other sites and years. The composite ozone map for the SPT weather pattern (Figure 5c ) displays low ozone concentrations along the coast and an augmenting trend in the concentration further inland. This spatial distribution is explained by an unfavorable photochemical process along the coastal region due to an elevated low cloud coverage as compared to the concurrent coverage inland and over the hilly region (The long term mean frequency of low cloud coverage for summer days is 63% in Tel-Aviv and 36% for Jerusalem [IMS, 2002] ). Furthermore, the weak inland flow gives sufficient time for ozone generation during transport of its precursors, emitted from upwind sources along the central coast, up to the Judean Hills. Under these circumstances high ozone mixing ratios (e.g., over 75 ppbv in Jerusalem) are frequently observed during noon-time over such inland mountainous regions, whereas along the central coast, mainly within the Tel-Aviv metropolitan regions, the concentrations recorded simultaneously are low (less than 40 ppbv). In Israel, the main source of nitrogen oxides is the combustion of fossil fuels in power stations located The prediction index is here defined as the ratio of the frequency of each category among the ozone episodes to its annual frequency. This ratio reflects the capability to use the synoptic category as a predicting tool for high ozone concentrations.
Aviv area is the exhaust from road vehicles. The emissions are mainly NO which are rapidly oxidized by ozone and hence reducing its production. The composite ozone maps for the two other circulation patterns associated with highozone days, i.e., the RST and the AC (Figures 5a and 5b , respectively) demonstrate an opposite regional pattern characterized by lower noon-time concentration (below 55 ppbv) over the inland and hilly regions in the east of the country. The relatively low ozone concentration measured inland during the RST synoptic type (Figure 5a ) is attributed to the lack of ozone precursors emitted to the east of Israel. Hence, easterly traveling air masses associated with this synoptic category and originating over unpolluted desert regions do not produce high ozone concentrations over the mountains.
[15] The reason for low ozone mixing ratios over the Judean Hills during the AC synoptic configuration ( Figure  5b ) is explained by the presence of a pronounced subsiding inversion characterizing this circulation pattern. This inversion suppresses convective transport of rich ozone air aloft to topographic elevated regions such as Jerusalem. The other sites along the plain and the coast are, usually, below the inversion base. Such thermodynamic conditions were observed over regions featuring a significant topographic relief such as Switzerland [Bronnimann et al., 2000] and Greece [Kalabokas et al., 2000] in Europe.
Background Ozone Concentrations for High-Ozone Days
[16] The leading ozone formation mechanisms in Israel are transport and photochemical transformation in the atmospheric boundary layer, which are strongly influenced by meteorological parameters such as temperature and sun intensity. Therefore, the diurnal and spatial variations in ozone concentrations are expected to be smaller during unstable, windy and overcastted sky conditions characterizing part of the winter days in Israel. Indeed, the mean background ozone half-hour concentrations for December through February for 3 consecutive years (1995 -1997) along the southern coast of Israel for an area of 50 Â 50 km was about 20 ppbv with a range not exceeding 10 ppbv between 4 ozone monitoring sites [Nirel et al., 2000] . In order to examine such winter days, the NCEP/NCAR Reanalysis Project database was scanned to detect days featuring a deep low-pressure system centered over the north-eastern corner of the Mediterranean, a synoptic configuration typifying usually active winter days [Shay-El and Alpert, 1991] . The scan yielded 13 days between the years 1997-1999 for which a barometric low centered at 35E -35.5N was identified having an average vorticity reaching 3 Â 10 À5 s À1 .
[17] The early morning hour (0600 LST) ozone concentrations for the selected 13 days, which might be referred to as ''minimal winter background conditions,'' differ from the background conditions obtained during high-ozone days. On such winter days, the ozone concentrations are homogeneously distributed with a range of about 20-40 ppbv over most of the region (Figure 6 ), where as during highozone days the spatial variation is remarkable, as shown in Figure 7 reflecting the ''high-ozone days initial background conditions.'' At that time, surprisingly, no differences in the spatial distribution of ozone were found with respect to the three synoptic weather types. This feature is explained by the lack of influence of the different circulation systems during calm conditions at this early morning hour. Under these conditions, the spatial background concentrations range for the high-ozone days is relatively wide and spans from below 10 ppbv along the central coast up to about 50 ppbv in the inland and hilly regions. Therefore, a systematic differentiation should be made as referred to background conditions for ozone by distinguishing between ''minimal winter background conditions'' which are almost insensitive to diurnal and spatial variations and ''high-ozone days initial background conditions'' which seems to represent ozone distribution as governed by local conditions existing prior to transport and photochemistry mechanisms.
Diurnal Variations for High-Ozone Days
[18] Since ozone formation is strongly influenced by sun intensity, emissions of NO x and ambient concentration of nitrogen oxide (NO), the daily pattern in ozone concentrations is usually well defined. This is especially the case for high-ozone days when urban regions exposed to large amounts of ozone precursors demonstrate bellshaped curves with peak concentrations during noontime hours and reduced concentrations during the night. For sites located downwind, further away from the source areas, a delay in peak concentrations is observed to afternoon hours [Finlayson-Pitts and Pitts, 1986] . Therefore, ozone temporal distribution expressed as diurnal curves are important to discern between the different build-up mechanisms (i.e., transport, transformation and scavenging) of ozone over certain regions. Diurnal patterns of ozone concentrations can be classified using several methods such as cluster analysis [Bohm et al., 1991] . In this study, the environment-to-circulation approach was adopted. Therefore, diurnal patterns of 30 min ozone concentrations were classified for all the 103 high-ozone days, along the three major synoptic types, previously mentioned, for which most frequent ozone exceedances were registered.
[19] Four sites out of the 24 ozone monitoring sites were chosen to represent four typical regions over Israel, each of them exhibiting a well defined diurnal curve as reflecting the dominant processes governing the ambient ozone concentrations within its geographical region. [20] In order to differentiate between these four regions along their degree of diurnal variation around the daily mean and to distinct between these regions along their sensitivity to the 3 major above mentioned synoptic configurations, the coefficient of variation (CV-defined as standard deviation divided by the population mean) for the four sites representing the four regions were calculated (Table 3 ). The benefit of using CVs over standard deviation is its usefulness in representing the diurnal distribution of the concentrations in which the mean of this distribution is proportional to its standard deviation. An examination of the results shown in Figure 8 and Table 3 indicate the following features:
1. The Tel-Aviv Central Bus Station representing the polluted central coast exhibits ozone curves with the biggest diurnal variation (e.g., highest CVs). The same result featuring large urban areas was found in the western United States [Bohm et al., 1991] . The reason for this finding is the biggest amount of ozone precursors (i.e., NO x and VOCs) emitted in this region mainly associated with traffic ( Figure 8a ).
2. As opposed to the central coast, Jerusalem, located far from major urban areas, has ozone curves with little diurnal variation (expressed by a low CV value) (Figure 8d) .
3. The difference between the diurnal curves for the different synoptic systems is most remarkable for sites located in the inland mountainous region (Figure 8d ) and less for coastal (Figure 8a ) and in-between sites (e.g., the inland foot hill region, such as Modiin, Figure 8c ).
4. The minimal nocturnal values (i.e., less than 10 ppbv) recorded at Tel-Aviv during calm and stable nights and caused by NO x dry deposition and scavenging, do not vary significantly among the 3 synoptic systems (Figure 8a) . 5. The diurnal curves associated with the SPT circulation show that as going further inland the peak in ozone mixing ratios is higher and recorded later as compared to the peak featuring both other circulation patterns. Such a pronounced peak (over 90 ppbv) is observed in Jerusalem at 1430 LST (Figure 8d ) and caused by the arrival of the sea breeze supported by the pressure gradient flow advecting ozone generated along the coast and additional fresh ozone formed during the transport of its precursors eastwards toward Jerusalem.
6. Highest ozone mixing ratios (30 -55 ppbv) during nighttime and early morning hours are measured in the inland and topographic elevated sites (i.e., Jerusalem, Figure 8d and Ariel, Figure 7 ). Some possible reasons are a bigger influence of upper atmospheric layers enriched with aged ozone over these sites and less destruction of ozone through titration by NO emitted from cars. These both mountainous sites do not experience congested traffic as the sites located along the central coast.
7. The highest noontime concentrations are recorded along the coastal sites (i.e., Tel-Aviv and Ashkelon) for both circulation patterns, RST and AC characterized by weak easterly winds. These maximal values are attributed to the favored meteorological conditions featuring these synoptic systems (i.e., warm and dry air masses, as shown in Table 2b ) caused by the katabatic winds descending from the Judean Hills flowing westwards.
Summary and Conclusions
[21] The aim of this study was to relate between synopticscale atmospheric circulation and spatio-temporal distribution of concentrations during ''high-ozone days.'' The seasonal cycles reveal a main maximum in spring and fall followed by the summer maximum. Most of these days fall into one of three major synoptic weather types (Red Sea trough, weak pressure gradient due to anticyclonic conditions and shallow Persian trough). These days were grouped along the synoptic categories and examined as modulated by these key synoptic-scale circulation types prevailing over the eastern Mediterranean. A different spatio-temporal behavior of the ozone concentrations was found for each of these synoptic types as presented at selected sites over Israel. The spatial variation of the ozone mixing ratios for these high-ozone days is limited and found as almost insensitive to the different synoptic-scale circulation patterns for calm atmospheric conditions at early morning hours but have shown a much larger spatial distribution during noon-time whenever the concentrations are maximal. An attempt was made to differentiate between two types of ozone background: ''minimal winter background conditions'' prevailing during unstable winter days and are almost homogeneously distributed in space as opposed to ''high-ozone days initial background conditions'' for highozone days. The later seems to represent, at early morning hours, the distribution of ozone as governed by local conditions existing prior to transport and photochemistry mechanisms. The two different types suggest that ozone background concentrations should be evaluated both in time and space with respect to the synoptic flow rather than set as default value for an entire region or the entire year. The temporal distribution of ozone expressed as diurnal curves is presented for four monitoring sites each typifying a different geographical region of Israel: the polluted central coast, the southern unpolluted coast, the inland foothill region and the inland mountainous region. Each of these selected sites exhibits a distinct and well-defined diurnal curve reflecting the dominant process governing the ambient ozone concentration within its geographical region. 
